
Project Introduction

Los Gatos Research, Inc. (LGR) and Professor Martin Fejer and his group at
Stanford University propose to develop and demonstrate a compact,
monolithic, efficient, high-power, narrow-linewidth tunable laser source
operating in the 3.2-3.4 um wavelength region. LGR's mid-infrared (mid-IR)
light source, based on a fiber-laser pumped monolithic optical parametric
oscillator (OPO) developed at Stanford, will assist NASA in completing its
trace-gas-detection objectives by supplying NASA with a critical, difficult-to-
obtain laser source suitable for continuous-wave (cw) spectroscopy. During
Phase I, LGR and Stanford will manufacture a monolithic OPO crystal, using
techniques established by Stanford, generating between 1-2 W of single-
frequency radiation between 3.2-3.4 um. At the end of Phase I, the OPO
system will be used to measure transmission through a 50-cm-long methane
cell (manufactured by LGR) at wavelengths corresponding to the C-H stretch
vibrational resonance, 3.3 um. Technology readiness level (TRL) 4 will be
reached at the completion of Phase I. During Phase II, remote detection of
methane will be performed using a methane cell and measuring the
backscattered light from the cell as the OPO mid-IR frequency is scanned ~5
GHz. The size of the housing for the monolithic OPO will be designed to reduce
the overall size and weight of the mid-IR-laser head. Fiber-coupling for the
incoming pump and the outgoing mid-IR radiation will be added to the OPO
housing enabling simple fiber delivery. Modeling of the system sensitivity in
ppm of methane will be performed for the final remote sensing system for
ground-, air-, and space-based operation.
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Organizations
Performing Work

Role Type Location

Los Gatos Research Lead
Organization

Industry Mountain View,
California

Jet Propulsion
Laboratory(JPL)

Supporting
Organization

NASA
Center

Pasadena,
California

Primary U.S. Work Locations

California

Project Transitions

February 2011: Project Start

September 2011: Closed out

Closeout Documentation:
Final Summary Chart(https://techport.nasa.gov/file/138046)

Organizational
Responsibility
Responsible Mission
Directorate:

Space Technology Mission
Directorate (STMD)

Lead Organization:

Los Gatos Research

Responsible Program:

Small Business Innovation
Research/Small Business Tech
Transfer

Project Management
Program Director:

Jason L Kessler

Program Manager:

Carlos Torrez

Principal Investigator:

Joseph Schaar

Technology Maturity
(TRL)

Applied
Research Development Demo & Test
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Technology Areas
Primary:

TX08 Sensors and
Instruments

TX08.1 Remote Sensing
Instruments/Sensors

TX08.1.5 Lasers

Target Destinations
The Sun, Earth, The Moon,
Mars, Others Inside the Solar
System, Outside the Solar
System
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